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g PHASE I BOOK EXPLOITATION
Akol'zin, Pavel Alekseyevich

Korroziya metalla parovykh kotIOV~.(Corrosion of Metal in Steam
Boilers) Moscow, Gosenergoizdat, 1957. 223 p. 6,900 coples
printed.

Ed.: Belosel'skiy B.S.; Tech. Ed.: Medvedev, L. Ya.

PURPOSE: This book is intended for operational personnel, engineers
: and techniclans, for workers of research, design,. and
planning organizations, and for students at power-englneer-
ing and chemical instltutes. '

COVERAGE: The book deals with the baslc types of steam boiler cor-
rosion and means of preventling 1t. Attention is focused
chiefly on corrosion by oxygen, intercrystalline corro-
sion, and corrosion developing under boiler sludge ("sub-
sludge" corrosion). Corrosion of bollers used in ghe.

roduction of heat and power is given special consider-
APPROVED FOR REIFASE: 116/ 4o3000ph 16TA-RDREE-0053ROV010071 0009-3"
more recent investigations conducted by the wWater Depart-
ment of the Vsesoyuznyy Teplotekhnicheskly Ingtitut
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(Al1-Union Heat and Power Institute) in the field of boiler .
corrosion. The author expresses his thanks to the following
personallties affiliated with the institute: Glushenko, V.V.,
sclentific worker; Mikhaylova, N.M., technician; Anan'yeva, N.I.,
technlelan; and to certaln personalities employed at power plants
who participated in experimental work; Zaytseva, Z.I.;

Kolodeznyy, B.A.; Lazareva, K.I.; Akinshina, N.V.; Pushenko, M.A.;
Subbotin, N.A.; Chernova, L.A.; Shevchenko, V.I.; Shugayu, G.A.;
and Yushin, D.A. Other personalities whose assistance 1s acknowl-
edged are: Mamet, A.P., Doctor of Technical Sciences, author of
Korroziya teplosilovogo oborudovaniya elektrostantsiy (Corrosion
of Heat and Power Equipment at Electric Power Plants, 1952);
Tomashov, N.D., Doctor of Chemical Sciences; and Zhuk, N.P.,.
Candidate of Chemical Sclences. There are T4 references, of
whilch 55 are Soviet, 14 English, and 5 German.

4
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Corrosion of Metal in Steam Boilers 386

TABLE OF
CONTENTS:

Preface

Ch. I. Essentlals of the Theory of Electrochemical
Corrosion

1. Basic thermodynamic and kinetic principles of

corrosion processes

2. Behavlor of cathodic areas

3. Behavlor of anodlc areas

ik, Diagram of the corrosion process

5. Multi-electrode corrosion systems

Ch. II. Oxygen Corrosion of Steam Boilers
1. Experimental investigation of the conditions
causing oxygen corrosion ,
2. Investigation of the role of oxygen in corrosion

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100710009-3"



"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100710009-3

Corrosion of Metal in Steam Boilers 386

Ch. IV. Intercrystalline Corrosion of Steam Boilers
1. The nature of intercrystalline corrosion of boiler
metal
2. Intercrystalline corrosion of steam bollers as en-
countered in actual experience
3. Results of lnvestigating the mechanism and factors
of corrosicn ’
4. Methods of preventing intercorystalline corrosion

Ch. V. Corrosion of Steam Boilers Developing Beneath the

Types of damage
2. Results of investigating the mechanism and factors
of corrosion
3. Carbon dioxide corrosion and methods of preventing 1t
4. Corrosion during down time of equipment and methods
of preventing it
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ZHUK, Nikolay Platonovich, kand,tekhn.nauk; AKOL‘ZIN,")I_’.A... kand,tekhn,
nauk, reteenzent; SLOMYANSKAYA, F.B., kand, tekhn.nazk, red.;
TAIROVA, AL,, red.izdatel'atva; MATVEYEVA, Ye . H., tekhn.red.

[Corrosion and the protect ion of metals; computations] EKorroziia
i zashchita metallov; raschety. Moskva, Gos.nauchno-tekhn,izd-vo

(MIRA 11:1)

mashinostroit.lit-ry, 1957. 330 p.
(Corrosion and anticorrosives)
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8(6) SOV/112-59-2-2517
Translation from: Referativnyy zhurnal. Elektrotekhnika, 1959, Nr 2, p 34 (USSR)
AUTHOR: Akol'zin, P. A., and Ratner, A. V.

TITLE: Transcrystallite Corrosion of Metal in High-Pressure Boiler Drums and
Tubes (Mezhkristallitnaya korroziya metalla barabanov i trub kotlov ﬁ'ysokogo

davleniya)

PERIODICAL: V sb.: Vnutrikotloviye fiz. -khim. protsessy, vodopodgotovka i vodn.
rezhim kotlov na elektrost. vysokikh i sverkhvysokikh parametrov. M.,
AS USSR, 1957, pp 384-395

ABSTRACT: An instrument is described which is used for investigating trans-
crystallite corrosion of metal subjected to pressures of over 100 atm. The
instrument is equipped with chlorine-silver and nickel electrodes for electro-
chemical measurements. Ten such instruments were placed in an air
thermostat at 320°C; a pressure of 100 atm was created inside the samples
and a stress of about 25 kg/mmz was set up in the weakened part of the sample.
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Traunscrystallite Corrosion of Metal in High~-Pressure Boiler Drums and Tubes

The aggressiveness of the medium was evaluated by the time required for

flaw formation in the sample neck. This action was compared with.the sample
behavior in a certainly moncorrosive distillate. Effect of the density of
polarizing (anodic or cathodic) current on the time of flaw formation is
explained. The influence of niter and other salts as well as some organic
substances upon the above process was studied. An analysis of cases of
transcrystallite corrosion of high-pressure boilers is presented. An inference
is drawn that the transcrystallite corrosion is more severe in high-pressure
boilers than in medium-pressure; flaws are also formed in the drum body when
the boiler '‘water has a low alkalinity (3.5 mg-equiv/liter). Methods of
controlling the transcrystallite corrosion are recommended: elimination of
high stresses, nitrate treatment (up to 70 atm gauge), and phosphate-alkaline
purity of boiler water.

A.P.M.
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p - AUTHOR: Akol'zin P.A., Candidate of Technical Sciences, Kagan, D.Ya., [
: e Tandidate of Technical Sciences and Kot A.A,, éandidate of
Technigal Sciences (All-Union Thermo-technical Institute ,
v.T L] I L]

f TITLE s Concerning alkali-safe conditions of boiler water. {0 shchel-
' ochnobezopasnykh rezhimakh kotlovoy vody).

PERIODICAL: "Teploenergetika" (Thermal Power), Vol. 4, No. 6,
- pp. 32 - 35 (U.S.S.R.) /957

ABSTRACT: The main cause of inter-crystallite corrosion of *he metal
of boiler drums is the aggressive action on stressed metal
of beiler water concentrate. Damage is promoted by the pres-
ence in the boiler water of corrosive alkali, the concentrat-
ion of vhich may reach dangerous values because of.local
evaporation of water. At temperatures above 300 ~C, which
are usually found in high pressure steam boilers, signs of
inter-crystallite corrosion appear with a 5% solution of
caustic soda. v
- The most acceptable condition of boiler water which ensuri—
- the absence of inter-crystallite corrosion in high and super-
high pressure boilers is to maintain in them zero hydrate :
i.e. purely phosphate alkalinity. This is achieved by intro-
ducing into the boiler water various phosphate salts of
sodium. The absence of an accumulation of caustic soda in
evaporating water containing purely phosphate alkalinity and

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100710009-3"
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‘Concerning alkali-safe conditions of boiler water. (Cont.)

also the ability. of sodium phosphate to passivate steel make
the zero-hydrate-alkaline condition a reliable means of
preventing inter-crytallite corrosion. However, in practice
certain aspects of this practice require to be cleared up.

The maximam alkalinity can be determined on the assumption
that all of the alkalinity is due to the presence of the most
alkaline campound -Na,PO,. The lower limit is set by the
condition of preventigg scale-formation and general corrosion,
for which it is usually taken that the alkalinity titrated
against phenol-phthalein is equal to 9 mg/l (pH approx.l10).

A graph is plotted showing the change in the upper limit
of the alkali number of boiler water undgr given conditions
as a function of the concentration of PO/”., A graph is

plotted of the ratic of the alkelinity to phenol-phthalein
to that to methyl-orange of boiler water from the salty
section against the value of this ratio in the clean section,
with a boiler pressure of 110 atm. In practice a purely
bhosphate alkalinity can only be mairtained in condensing
power stations, the boilers of which are supplied with high
quality condensate with make-up from distillate from evap-
orators or de-salted water. A graph is plotted of the
quantity of caustic soda formed in the salty sections of
boilers with different hardnesses caused by the presence of
calcium and magnesium bicarbonates in the feed water. The
data shows that the concentration of caustic sode in the
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Conceming alkali-safe conditions of boiler water. (Cont.)

salty sections increases with increase in hardness of the feed
water. A table is given showing the amount of sodium
phosphate which should be added to the feed water for various
degrees of hardness of the water. Tests have established that
if the excess hydrate alkalinity reckoned as caustic soda is
15 to 20% of the scdium sulphate conbtent of the boiler water
the water will be safe in respect of inter-crystallite
corrosion. It is elso shown that sulphate in a mixture with
an equal quantity of chloride, if their total content is 15
to 20% of the hydrate alkalinity, can also prevent the form-
ation of inter-crystallite corrosion. The presence in the
boiler water of chloride is useful in preventing general
alkaline corrosion.

It is concluded that the condition of pure phosphate
alkalinity of boiler water in boilers without stepwise evapor-
ation is maintained (on the basis of the index given in the
article), according to the maximum content of excess concen—B_
tration of phosphates being not above 40 mg/l reckoned as PO

and a minimum alkaline number of about 9 mg/l NaOH. Control
over the condition of purely phosphate alkalinity of boilers
with stepwise evaporation is effected by analysis of the

boiler water from the last stage of evaporation. The maximum
concentration of excess phosphates in this stage should be of
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AKOL'ZIN, P.A.. doktor tekhn.nauk; DANILENEO, D.A., kand,tekhn.nauk;
—i-—h——'-ﬂmm%B-A., inzh.; KULAKOV, M.A., inzh.; SEMUYLOVICH, 1.kh.,
1n2h. R B )

Pravention of hydrogen corrosion by meant of hydrarine.
Teploenergetika 4 ne.11:95 N 'S57. (MIRA 10:10)
(Pesd-water purification)
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AKOL'ZIN, P.A. doktor tekhn, nauk; GLUSHENKO, V.V., ingh,; LAZARRVA, K.l.,
— insh,; OHISTYAKOY, A.I., insh, '

an 1;-&\;11“10: for de-oxygenation of water, Teploenergetika 4 no.l12¢
sh-57 D 157, (MEBA 10:11)

1, Vsesoyusnyy teplotekhnicheskiy inatitut.
(bo&-ntor purification)
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BacdadaanCURVICH, S.M.; KOTLYAR, R.V.; KOT, A.A.; MAMET, A.P.s
MIKHAYIENKO, ¥.S,{ PROKHOROV, ¥.G.; SOKOLOV, I.M. ; CHERNOVA, L.A.;
SHEROB, M.S.; YANKOVSKIY, K.A.; GUREVICH, L.S.; POLYAKOV, V.¥.

To the editers of "Energetik.® Energstik 5 no.3r11:3¢ ke ‘157,

' T (MIRA 10:3)
1, Vsesoyusnyy teplotekhnicheskiy institut im. Dzerzhinskogo (for
&kol'zin, Kot, Yankoyskiy) 2, TSentral'nyy kotoloturbinnyy institut
(for Gurvich, Mamet,) 3, Teplo-slektro=proskt (for Gurevich) . Mi~
nisterstva elektrostantsiy (for Eotlyar, Prokhorov)., 5., Teplovaya
slektricheskaya tsentral'naya stantsiya Fo.9 (for Mikhaylenko, Polya-
¥ov) 6. Perevyazochnyy etapnyy punkt (for Sokolov). 7. Moskovskoys
rayonnoye upravleniye enorgokhozyaystva (for Chsrnova), 8.Energati-
cheskiy institjit Alademii nauk SSSR (for Shikrob),.

(Boilers)

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100710009-3"



CIA-RDP86-00513R000100710009-3

"APPROVED FOR RELEASE: 06/05/2000

sy
T
1

ARy
-
rﬁz‘ : L%gﬂ

[T JEVgE .

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100710009-3"



"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100710009-3

—Akol'zin, P.A, (Dr.Tech.Sci.) S0V/96-58-10-13/25
Zaytseva, Z.1. Engineer)

Lazareva, K.I. (Engineer)

The prevention of oxygen and carbonic acid corrosion of power
equipment by meens of octadecylamine. (Preduprezhdeniye kislorcdnoy
i uglekislotnoy korrozii energeticheskogo oborudovaniya s pomoehch'ya

oktadetsilamina
PERIODICAL:  Teploenergetika, 1968, No.10. pp. 54-55 (ussn)

ABSTRACT: At regional power station No.7. of Lenenergo, a considerable
proportion of the boiler feed-water is condensate returned from
industrial consumers; it contains up to 2 mg/l oxygen and
4 -5 mg/l C0s. The presence of these gases gives rise to corrosion
troubles, which are described. The troubles occur largely on
consumers' equipment where it is not possible to remove the oxygen
and carbon dioxide. Accordingly, octadecylamine, a £ilm—forming
substance, is added to the steam. The mpain properties of
‘Octadecylamine are stated. It is protective because adsorbed

AP monomolecular £ilm forms on metal surfaces wetted by water

PROVED FOR.REL:EASEL 0640662006 stGIA*RDFSE00SE3RE6018YF10009-3"
the turbine pass-out steam by means of the measuring device
illustrated in the sketoh. This device comprises two tanks, one
Card 1/2 of which contains the molten reagent under steam pressure.
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The prevention of oxygen and carbonic acid corrosion of BOV/96-58-10-13/25
power equipment by means of octadecylamine.

Steam is bubbled through the molten mass to pick up the required
quantity of material. Preliminary operating results can now be
given. The method of injecting the octadecylamine proved
satisfactory in service. When the concentration of the substance
in the steam was 3 - 4 mg/kg, the iron content of the condensate
wag redaced by a factor of 10 to a stable value of 0.05 mg/l1 Fe.
This occurred on the third day after the reagent was first used.
There have been no unfavourable effects, except for the appearance

of a little ammonia in the boiler steam. Steam without additive
can be delivered for some hours without ill effect. Attempts will
be made to replace octadecylamines by a cheaper mixture of
polyamine homologues.

useful in other applications.

This method of treatment will probably be

There is 1 fijgure.
ASSOCIATION: All-Union Thermo-Technical Institute (Vsesoyuznyy Teplotekhnicheskiy

Ingtitut)
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AHOL!ZIN, P.A.; KORNEYEVA, L.V,

[Studying corrosion under stress of steels as applicable
to the operation of steam generators in atomic power
plants] Izuchenie korrozii pod napriazheniem stalei prime-
niteltno k rabote parogeneratorov atomnykh elsktrostantsii.
Moskva, Glav.upr. po ispol’zovaniiu atomnoi energii, 1960.
23 p. (MIRA 17:1)
(Steel, Stainless-~Corrosion)
(Atomic power plants)
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Gerasimov, Valentin Vladimirovich, ed,, Candidate of Chemical Sciences.

Korroziya reaktornyki: materialov; sbornik statey (Corrosion of Nuclear-

Reactor Materials; a Collection of Articles) Moscow, Atomizdat, 1960.
284 p. 3,700 copies printed.

Ed.: A.l. Zavodchikova; Tech, Ed, : Ye.I, Mazel'.

PURPOSE: This collection of articles is intended for mechanical and

metallurgical engineers as well as for scientific research workers con-
cerned with the construction of nuclear reactors.

COVERAGE: The water corrosion of various types of stainless steel and
alloys under high pressures and temperatures is investigated from the
point of view of the use of these materials for the construction of nuclear
reactors. Attention is given to the following: the use of oxygen for pro-
tecting steel against corrosion, the behavior of steel in high-temperature

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100710009-3"
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Corrosion of Nuclear- (Cont. ) SOV /5256

water with various compositions, factors of metal stress corrosion,
intergranular corrosion, the mechanism of corrosion cracking, and the
corrosion resistance of aluminum and zirconium alloys. Conclusions

’ ded, No personalities are mentioned,

Most of the articles are accompanied by references. Of 238 references
97 are Soviet,
TABLE OF CONTENTS:

Foreword

PART I. METHODS OF INVESTIGA TING WATER
AND ELECTROCHEMICAL CORROSION AT
HIGH TEMPERATURES AND PRESSURES

Gulyayev, V.N., and P, A Akol'zin., Methods of Testing the Corro-
sion-Creep Strength of Metals at High Pressures and Temperatures
Car

9_3"
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Corrosion of Nuclear-(Cont, ) SOV/5256
of the Environmen‘t

Gerasimov, V.V,, A,I Gromova, A, A, Sabinin, and E. T,
Shapovalov. An Autoclave for Electrochemical Investigations

Tolstaya, M.A., S.V. Bogatyreva, and G. N, Gradusov. Re-
moving Corrosion Products From Steels After Tests in Water
at High Temperatures

PART II. EFFECT OF THE WATER COMPOSITION
ON THE CORROSION OF CONSTRUCTIONAL MATERIALS

Kolotyrkin, Ya,M., G.M. Florianovich, P, S, Petrov, N, K, Smirnova,
and L., M. Vyazankin. On the Application of Oxygen for Protecting
Steel Against Water Corrosion at High Temperatures

Gerasimov, V.V., and A, I, Gromova., Effect of the Composition

Cara=3f9—
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of a Solution on the Anodic Behavior of Steel

Gerasimov, V.V, » A. I, Gromova and E, T. Shapovalov, Effect

of Oxygen on the Corrosion and Electrochemical Behavior of the
1Kh18NOT Steel

V.N., Aleksandrova, Al Gromova, K, A,
. Shapovalov, Investigating the Electrochemical
and Corrosion Behavior of the 1KhNST Stainless Steel in Waters
of Various Compositions

Moskvichev, G.S., and V, Vv, Gerasimov, Effect of the Water
Composition on the Anodic Behavior of Aluminum

PART I, STRESS CORROSION

Akol'zin, P, A. » and V. N. Gulyayev. Principal Factors of

P

710009-3"
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Metal Stress Corrosion

Gerasimov, V.V, Corrosion Cracking of Austenitic Stainless
Steels

Akol"zin P.A,, V.N, Gulyayev, and I. N, Laguntsov. Corro-
m of Austenitic Steels at Heat Electric Power Plants

Gerasimov, V,V,, and K, A. Popova. Investigating the Mecha-
nism of Corrosion Cracking of the 1IKh18N9T Steel

Akol'zin ., and L. V. Korneyeva, Study of Stress Corro-
sion of Various Types of Steels as Related to the Operation of
Steam Generators at Atomic Electric Power Plants

Akol'zin, P.A., and L.V, Korneyeva, Study of Stress Corro-
§iﬁﬁﬂ{mBN9T Steel in Relation to the Composition of the
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Corrosion of Nuclear- (Cont. ) S0V /5256
Environment and the State of the Meta]

Gerasimov, V, V., A1, Gromova, and E. T. Shapovalov,
Corrosion Cracking of the IKh18NOT Steel

PART IV, INTERGRANULAR CORROSION
Sarkisov, E. S., V.p. Sentyurev, and V. P, Pogodin, Inter-

granular Water Corrosion of the OKhNST Steel at High Tem-
peratures .

Gerasimov, V.V, » and K, A, Popova, Intergranular Water
sion of the IKhNIT Steel at High Temperatures

and Pressures

009-3"
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gin, S. M. Gurvich, A. A,

ol'zin, P. A., P. N. Andreyev, I. E. Apel't
0. NOVi, u. “.

Ak

' Xot, Yu. M. Kostrikin, 1. I. Koshelev, A.P. Mamet, Yu.
Sendik, I. Kb. Khaybullin

khimika-energetm. tom 1¢ Spravoclmyye materiely obshchegd

(Handbook of Chemistry in Power Engineering. Vol 1i General

Reference Material) Moscov, Goaenergoizdat, 1960. 327 p. 20,000 copies

printed. )
Eds.: V.A. Golubtsov, 5.M. Gurvich, Yu. M. Kostrikin,
Ed.: K. P. Voronin. -

PURPOSE: This handbook is intended for chemists in the field of power en-

gineering, peraonnel of laboratories, gnientific research institutes,

and planning and control orgenizations, as well as for students of
universities and .

and A.P. Mamet; Tech.

COVERAGE: This 18 the first of & three-volune handbook of chemistry in power
engineering. It includes data on the water system of boilers, causes of
corrosion and methods for controlling it. It also contains general refer-
ence material on measures and units, chemical compounds, water and
solutions, solubility of substances in water and water yapor at various
specifications and prices ford

tex{atures » eleatrochemistry, gses 3
e +s and materials. iRe¢ ‘book includes tag%es ,fcbarts, an
references:

persomlities are mentioned. There are
d 1 Swedlish.
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AUTEORS: -Gunwmv;m,&ﬂWm,mA.

TITLE: Methods for long-time corrosion-strength tests of metals at
high pressures and at the temperatures of the active medium

PERIODICAL: Referativnyy szhurnal. Khimiya, no. 20, 1961, 264 - 265,
abstract 201208 (Sb. "Korroziya resktorn. materialov'., M.,
Atomizdat, 1960, 5 - 16)

TEXT; Two apparatus and methods for long-time corrosion-strength tests of
specimens at high temperatures and at pressures corresponding to operating
conditions are desoribed in detail.: The BTn-1 (VrI-1) appsratus is
characterized by the following features: a) possibility of producing a high
pressure for the aotive liquid by means of a gas or & gas mixture from
bulbsj b) possibility of continuous saturation of the liquid with gas

(in partioular with oxygen) for production of solutions with different
conocentrationsy o) existence of a gpeoial devioe for selection and analysis
of gases dissolved. in the liquids at operating pressurea and tamperatures.
The BTW-2 (VTI-2) apparatus éiffers from the VII-1 type as to the method
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s/081/61,/000/020/050/089
B3107/B101

AUTBORSs Akol'zin, P. A., CGulyayev, V. N., Laguntsov, I. K.

TITLE: Corrosion oracking of austenite steels in thermal power
stations

PERIODICAL: Referativnyy zhurnal. Khimiya, no. 20, 1961, 260, abstraoct
20I153 (Sb. "Korroziya reaktorn. materialov". M., Atomizdat,
1960, 93 = 102)

TEXT: The authors desoribe several oases of corrosion oracking in austenite
steels at heating-and-power stations observed on boilers under overoritiocal
operation conditions (300 atm, 600°C). 1X1BHIT (1Kh18N9T) steels was found
to be suited for the production of heating-and-power station equipment.

It is, however, necessary io control conditions and quality of the water,
and take aococount of the specific properties of austenite eteels.
[Abstracter's note: Complete translation.)
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8/096/60/000/010/022/022

E194/B135
AUTHORS: Margulova, T.Kh,, Akol‘g;gtzgzgz? Korneyeva, L.V,
Lipanina, A.A., an upnov e
TITLE: An Investigation of Corrosion‘under Stress of Samples

of Steel 1Kh18N9T at High Pressure
PERIODICALt Teploenergetika, 1960, No 10, pp 95-96

TEXT: Results are given of investigations of austenitic

steel 1Kh18N9T in water media. containing chlorine ions at
ressures of 200 atm, t = 364 OC, under statie conditions

?the concentration of chlorine ions: ranged from 100 to 1600 V//

mg/litre). The specimens were investigated in deoxygenated

solution after austenisation at t = 1050 oC with and without

work hardening. The tests lasted 400 hours.

ASSOCIATION: Moskovskiy energeticheskiy institut
(Moscow Power Institute)
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§/104/60/000/011/001/001
E194/E484

AUTHORS ¢ Akol'zin, P.A., Doctor of Technical Sciences,
Gulyayev, V.N., Candidate of Technical Sciences and
Laguntsov, I.N.; Candidate of Technical Sciences

TITLE: Corrosion Cracking of Auatenitic Steels in Thermal Power
Installations With Super-High Steam Conditions

PERIODICAL: Elektricheskiye stantsii, 1960, No.ll, pp.29-32

TEXT: Austenitic steel parts of therwal power equipment have been

subject to a special kind of corrosion in servicej this takes the —
form of local corrosion cracks under stress. This article

generalizes Soviet and German published work on this subjest. o |
In a onge~-through boiler with super-~critical steam conditions of

300 atm and 600°C, corrosion cracking was observed during the

conduct of special tests to investigate salt deposits for which .
purpose caustic soda, sodium chloride; sodium silicate and sodium
sulphate were introduced into the feed water in amounts of 100, 200, e

40 and 32 mg/litre respectively. The tests lasted for 3 to 4 hours
with each solution. The steel in question was grade 3M-257 (EI-257)
Damage of a transcrystallite character appeared on sections of -
pipework subject to severe stress. The damage occurred after about
Card 1/3
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E194/E484

Corrosion Cracking of Austenitic Steels in Thermal Power
Installations With Super-High Steam Conditions

6000 hours service, a number of other :racks were found and others ——
continued to appear for some months, These defests were all
associated with the tests on salt deposit formation, A number of
operating troubles experienced at the Cherepet’ Station ars
reviewed, here the rated steam conditions at the turbine stop
valve are 170 atm 550°C. Damage due to corrosion under stress
took plage in the first period of operation in the zonvestive part.
of the super-heater made of steel EI-257. The feed water
conditions have since been modified and the trouble has now been
overcome . The most serious cases of failure of tubes of

austenitic steel under stress ocsurred in the West German Chemical
Works of Hils., Details of this case obtained from German published
work are given, It is concluded that austenitic steels work

quite reliably provided that Proper allowance i5 made for their
specific features including the tendency to corrosion cracking in
aggressive media, low thermal conductivity  and high coefficient of
linear expansion. Caustic soda and chlorides act as sorrosive
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Corrosion Cracking of Austenitioc Steels in Thermal Power
Installations With Super-High Steam Conditions

medium during bodiler operation. The action of chlorides is
intensified if the amount of oxygen in solution is increased. The
weakest places are those with unrelieved remanent stresses,
particularly bends of small radius, welded joints and the 1like,

and so these should be carefully heat treatsd to remova the
stresses before use. In the operation of water purification
systems, the instructions should be strictly observed and in
particular correct regeneration of the anionite filters is
essential. If caustic soda or other non-volatile alkalis get into
the feed water they will cause corrosion cracking eof austenitic
steel in a very short period of time. To avoid corrosion
crasking, the stresses on the metal should not be excessive,
particularly variable stresses. and the working media that comes
into contact with the metal should be of appropriate purity.
Austenitic steels can also be subject to cracking in acid

solutions but this question is not yet fully understood. There
are 1 figure and 6 references: 3 Soviet and 3 German.
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PROKHOROV, F.G., kand.tekhn.nauk; AKQOL'ZIN, P.A., doktor tekhn,nauk;
' SHKROB, M.S,

. Basic problems pertaining to the treatment of feed water for
steam power plants during the current seven-year rlan. Teplo-_
energetika 7 no,3:3-8 Mr '60. : (MIRA 13:5)

1. Minisée’rstvo stroitel'stva elektrostantsiy, Vsesoyuznyy
teplotekhnicheskiy institut i Bnergeticheskiy institut AN ESSR,
(Feed-water purification) (Steam power plants)
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. AOL'ZIN, P.A., doktor tekhn.nauk; MIEKHAYIOVA, N.M.

Treating water with hydrazine for protection of the metal

of bhoilers against acid corrosion, Teploensrgetika 7 no.7:
59-64 J1 160, (MIRA 13:7)

1. Vsesyuznyy teplotekhnicheskiy institut.
(Peed-water purification)
(Corrosion and snticorrosives)
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GULYAYRV, V.N.; AKOL'ZIN, P.A.; IVANOV, Ye,B,; GROMOVA, Ye.S.

Use of rapid method of determining the tendency of metals to
corrosive cracking, Zav.lab, 26 no.3:340-341 ‘60. (MIBA 13:6)

1. Vsesoyuznyy teplotekhnicheskiy @ncho-isale@vatel'skh instgdtut
im, P,B. Dzershinskogo.

(Metals—Qorrosion)
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AUTHORS 1 Gulyayev, Vs N.,,Akol'zin! Bakor 8/032/60/036/03/034/064
, Ivanov, Ye. N., Gromova, 8. O B010/B117

TITLE: On the A;Splica;tionf of a Rapid Method of Determining the Liability
. of Metals to Corrosive Craocking \*

PERIODICAL: Zavodsksya laboratoriya, 1960, Vol 36, E= 3, PP 340-341 (USSR)

TEXTs A method used to estimate the resistance to corrosion of steels was
suggested by the PsNIITMASh. The deterioration of the plastic properties of the
metal in 1iquid corrosive substances is compared with the deterioration
established when tests are performed in air with the atate of the sample
gurface after the test also being considered. As this method gives no specific
data concerning the type of corrosive substanoe, corresponding tests, were

performed in this case with an austenite steel of the type 1Kh1BN9T\‘/in substances
with a weak corrosive action. Experimental conditions and resulis obtained are
given ('l'able). The samples were submitted to several preliminary thermal
treatments before testing. It was found that the afore-mentioned test mathod
ocannot be used in substances with a weak corrosive action in whioh the

extension of oracks formed by corrosion is very small (as compared to the
elongation rate of the sample). There are 1 table and 2 Soviet refersnces.
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SHKROB, Mikhail Samocylovich, doktor tekhn, nauk; PROKHOROV, Fedor Ceorgi-
yevich, kand, tekhn, nauk, Prinjmali uchastiye: AKOL'ZIN, P.A,
doktor teklm. nauk; APEL'TSIN, I.E., doktor tekhn, nauk; ZENKEVICH,
Yu.V., kand., tekbn, nauk; KVYATKOVSKIY, V.M., kand. tekbn. nauk;
KIYACHKO, V.A., doktor tekhn. nauk; GURVICH, S.M., inzh,; ORZHEROV-~
SKIY, M.A., inzh.j STYRIKOVICH, M.A., retsenzent; MARTINOVA, O.I.,
retsenzent; VORONIN, K.P., tekhn. red.

[Water treatment and water systems for steam~turbine electric power
plants] Vodopodgotovka i vodnyi rezhim paroturbinnykh elektrostantsiie
. Moskva, Gos, energ. izd-vo, 1961. 470 p. (MIRA 14:9)
(Feed water purification) (Steam turbines)
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5/096/61/000/002/008/01%
E111/E19%

AUTHORS:.  Akol'z y Doctor of Technical Sciences, and
eva, L.V., Engineer

TITLE: Influence of Chloride Ions on Stress Corrosion of
Type 1A 18H 9T (1Knh18N9T) Austenitic Steel

PERIODICAL: Teploenergetika, 1961, No.2, pp. 55-60

TEXT: The authors give examples of rapid cracking of stressed
austenitic steel boiler tubes in contact with water containing salts
(Refs 1-3). The object of the present work was to find the chloride
concentration limits at which eracking of type 1X 18H9T (1Khl18N9T)
stainless steel in the austenitic and work-hardened states is either
eliminated or greatly retarded. Specimens were contained in sealed
190 mm long stainless steel capsules together with 100-110 ml of
the test solution. Specimens consisted of rolled 75 x 10 x 2 mm
plates which were assembled in pairs, clamped together at each end
and separated in the middle by a rod (Fig.2), to give the required
stress (somewhat over yield-point strength), clamps and rod being
also of 1Kh18N9T steel. The filled capsules, which had been
de-aerated and sealed, were kept at 370 ©C in an air thermostat
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Influence of Chloride Ions on Stress Corrosion of Type 1Kh18N9T
Austenitic Steel

(Fig.1). Bach capsule contained two pairs of specimens, one pair
being of non-work hardened, the other of 30% work hardened steel.
Pressure (200 atm) was directly measured in one of the capsules.
Test duration was 2000 hours. On completion, Specimens were
Ssubjected to metallographic examination, one of each pair being
further bent through 900, One series of tests was with chloride
ion concentrations of 0.01, 0,02, 0,1, 10, 100, 1000, 10 000 and
100 000 mg/litre; and a further series with 100, 200, 400, 600,
800, 1000, 1200 and 1600, In these pH was 7 and the initial
oxygen content 0,02 mg/litre. Both these were varied in a few of
the capsules to find their influence. Results are tabulated and
typical microstructures are shown in Figs 3-6, Fig.3 shows initial
microstructures of the work-hardened steel; Fig.4 those obtained
with various chloride-ion concentrations. In Fig.5 (extreme left)
the microstructures obtained after testing at pH = 11 and with
different oxygen contents are shown. A faulty capsule produced
evaporation of the solution, giving particularly severe cracking
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5/096/61,/000/002/008/01%
E111/E19%

Influence of Chloride Ions on Stress Corrosion of Type 1Kh18N9T
Austenitic Steel

(Figs 6 and 7). The work showed that stress corrosion is

stimulated by both chloride ions and alkali and that work-hardening

is a major factor (the 304 work hardening used in the tests would

be quite inadmissible in practice). A chloride concentration of

1000 mg/litre produced stress corrosion of the work-hardened

material, further concentration increasing having no further
accelerating effect. Cracks formed both in stretched and

compressed portions of the specimen. The authors emphasise the
importance of metal quality and design factors in preventing stress
corrosion in power-station plant. //

There are 7 figures, 2 tables and 4 references: 3 Soviet and
1 German.

Card 3/3

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100710009-3"



"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100710009-3

D e i e

28566
8/137/61,/000/009/070/087
REENN A0E0,/A101

AUTHORS: Akol'zin, P. A,, Xorneyeva, L, V,

TITLE: The study of stress corrosion of variocus grades of steel as applied
to the operation of steam-generators of atomic electric power
stations,

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 9, 1961, 53, abstract 91361
{V sb. "Korroziya reaktorn. materialov®, Moscow, Atomizdat, 1900,
108-120)

TEXT: It was attempted to determine the role of the salt composition and
heat-treatment (C1~ and 02) in the development of corrosion under stress in
steels of various grades, among them also in specimens of welded steel, Craecking
of austenitioc stainless stsels as result of corrosion under stress takes place
in the water containing C1” and moleocular Op, The intensity of corrosion under
stress depends upon the pressure (tempsraturs), increasing oonsiderably with the
temperature raisae, In media with inoreased Cl1 oontent the welded specimens of
austenitio stainless steel are more sensitive to corrosion under stress., Welded
Joints of austenitie stainless steel should not be used in thas direot flow X
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28566 3,137 /61/000/009/070/087
The study of stress corrosion ,,. A060/A101

circuit of the steam generator, where high C1” concentrations in %the zone of end
vaporization are unavoidable, A safe method of preparing additional waier for
steam generators for the purpose of lowering the C1~ aoncentration i= aomplete
chemiocal desalting of the water, Bsfore the water is fed to tha heating surface
its complete deoxidation is neoessary, It is recomnended %o supply feeding
water into the steam space for its acomplete deoxidaticn, before proceeding in%o
the water space, i.e.,into the boiler water,

’

Tarisova }
[Abstracter's note: Complete tranaslation]
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AUTHORS: Akol'zin, P, A., Korneyava, L. V.

TITLE: Study of stress corrosion of steel IX1EH9T (1Kh18BN9T) as a funecticn
of the state of ths metal and composition of the medium

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 9, 1961, 53, abstract 9I362
(V sb, "Korroziya reaktorn, materialov", Moscow, Atomizdat, 1960,
) 120-139) :
TEXT: An investigation was carried out upon the limiting admissible
concentrations of C1™ and O, in water #%} which the absence of oracking will
be ensured for speocimens of austenitic stainless steel 1Kh18N9T tested at one and
the same rated stress under conditions of high gemperature and pressure of the
aqueous medium (pressure200 atm, temperature 364°C). Tne C1™ and alkali hydroxie
contained in the water are stimulators of corrosion under stress in steel grade
1Kh18N9T, The simultanecus action of the C1~ and the 0, contained in the water
causes the corrosion oracking of even the austenized st3el 1Xh18N9T. Tha state
of the metal (heat-treatment, cold-hardening, etc.) is of deciaive importance in
the development of the process of corrosion under stress: the sensitivity of )§
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20567 8/137/61/000/009/071/087 ",
Study of stress corrosion of steel 1X1849T ... A060/A101

- oold=hardened specimens is higher than that of those widhout hardening, A 30% J4
cold-hardening is inadmissible, Taking into ascount tha unavoldability of some
¢old-hardening under the conditions of the stoam-generator manufacturs, the
limiting admissible oconcentiation of C1~ in the water in the region of the
vaporization zone is 1,000 mg/1itsr. The quallty requirements upon the supply
water fed into the steam-generaior, operating acsording to the dirsat flow
system, are enumerated, As complete deaeration of the supply water as possible
is recommended, as well as the meintenance of a weakly alkalins medium in the
steam generator,

V., Tarisova \j\
[Abstracter's note: Complets transiation]
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AKOL!'ZIN, PiA., doktor tekhn,nauk; KOROLEV, N,I., inzh.; LAZAREVA, K.I.,
inzh,; ZAYTSEVA, 2.I., inzh.; POLOVINKINA, T.A., tekhnik

-Use of film-forming amines for preventing corrosion in condenser
systems. Teplocnergetika 8 no.3:49-52 Mry '61. (MIRA 14:9)

1. Vsesoyuznyy teplotekhnicheskiy institut - Lenenergo.
(Condensers (Steam))-—Corrosion)
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25666
$/096/61/000/009/003/008
E193/E183

filled with the appropriate solution (hot or cold) under pressure
of up to 120 atm were stressed in tension; and either time-to-
rupture was determined, or the extent (if any) of cracking was
periodically measured. The concentration of NaOH in the test
solutions varied between Lu and 40 000 mg/f£.. the Cl  concentration
in the NaCl solution varying between 0.3 and 150 000 mg/{. (In
some tests hydrazine was added to the NaCl solution). Solutions,
both deaerated and saturated with oxygen, nitrogen or argon, were
tested. The effect of stress concentration was also studied by
using specimens with a sudden change in the cross-section area.
Finally, the effect of exposure to the corroding medium
alternating with dry periods was studied, The results can be
summarised as follows, 1) Under certain conditions, NaOH
solutions can cause stress-corrosion cracking of asteel 1Kh18No9T,
even when the latter is in the fully austenitic state,

2) A 4% NaOH solution (pH = 14) can cause cracking of this steel

or cause the development of leaks in faulty portions of a component
in a time as short as several hours, 3) No stress-corrosion
cracking was observed in specimens stressed for 900 hours at

Card 2/6

Stress-corrosion cracking of ,...
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5/096/61/000/009/003/008
E193/E183

30 kg/mm2 in contact with NaOH solutions of pH = 11, 12 or 13, at
310 °C and under a pressure of 120 atm. .This means that failures
due to stress-corrosion of steel 1Kh1l8N9T components in heat
exchangers are most likely to occur in the regions of high NaOH
concentration. 4) The rate of stress-corrosion is decreased when
large gquantities of oxygen or nitrogen are present in the NaOH
solution., The time-to-rupture of the steel studied, subject to the
action of a 4% NaOH solution with a nitrogen content of 1100-2000
mg/¢ is 3-20 times longer than that in a solution with a nitrogen
content cf 15.8 mg/f only. The effect of argon is similar, but
not so pronounced., This is illustrated in Fig.4, showing the
strain/time (mm/h) curves for specimens tested under a stress of

35 kg/mm2 in a 4% NaOH solution, non-deaerated (curve 1),

saturated with argon (curve 2), and saturated with air (curve 3).
5) Chlorine ions cause stress-corrosion cracking of steel

1Xh18N9T only in the presence of oxygen, the rate of corrosion at

a given oxygen content increasing with increasing Cl~ concentration.
When both oxygen and depolarising action of the H* ions are absent,
no stress-~corrosion of steel 1KhlON9T takes place in agueous

Card 3/6
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solutions of NaCl, with the C1l~ content of up to 150 000 mg/§.

6) In the presence of traces of oxygen, stress-corrosion of the
steel studied can occur at both low (100 mg/€) and high

(150 000 mg/f) Cl1~ concentrations, but only if other contributing
factors (such as non-uniform stress distribution, local damage of
the protective cxide skin, etc.) operate, 7) At higher oxygen
contents, stress-corrosion cracking of steel 1Kh18N9T can occur in
water (at 310 °C and under a pressure of 120 atm) with &« C1~
content as low as 20 mg/{. Thus, specimens simultaneously
subjected to stress (35-40 kg/mmz) and to the action of a solution
(at 120 atm and 310 ©°C) containing 20 - 100 000 mg/f C1l~ and )
450 mg/f 02, can fracture in several hours, 8) Addition of up to
15 mg/4 hydrazine has no harmful effect, no cracking having been
ocbserved in specimens tested for 3590 hours at 316 +C and under

120 atm in a solution containing 100 mg/f Cl1~ and 15 mg/¢ NpHj.

9) Other factors (the Cl1 and O concentration) being equal, the
rate of siress~corrosion cracking of steel 1Kh18N9T is increased
approximately twentyfold under conditions of exposure to the
corrcding medium alternating with drying.

Caéd 4/6
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.Stross corrosion cracking of .... E19)/L183

It was concluded that, if there is a p0531b111ty of steel lKh18N9T
.coming into contact with a corroding medium of the type studied,
-the bends in coiled tubes should be subjected to an austenitising
-treatment, and that no surface defects with residual tensile
stresses, not removed by appropriate heat treatment, can be \
tolerated under these circumstances. The results of the present
investigation indicate also that metal-liquid-gas and not
metal- llquld systems should be investigated in studies of stress-
‘corrosion phenomena.
There are 9 flgures, 5 ta.les and & refarences- 2 Soviet and
.2 non-Soviet, The Engllsh language reference reads as follows:
Ref.3: W.J. Singley, C.H. Welinsky, S.F. Whirl, H.A. Klein,
-Stress corrosion of stainless steel and boiler water i
treatment at Shippingport Atomic Power Station®". Proc. Amer.:
Power Conf. 21, 1959. Chicago III, Illinois Inst. Technol. :
1959. .
ASSOCIATION. Vsesoyuznyy teplotekhnicheskiy instditut,
(All-Union Institute of Heat Engineering)
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AUTHORS: Gulyayev, V. N., Akolt!zin, P. A., Gromove, Ya. 5., and Ivanov,
Ye. N.

TITLE: Rapid method for testing austenitic steel with regerd to its
oracking tendency in aqueous sodium-chioride solutions

PERIODICAL: Zavodskaya laboratoriya, v. 27, no. 8, 1961, 9B2.G984

TEXT: FPor the rapid determination of the corrosion-:racking tendency

:of various types of steel in aqueous chloride sclutions, a boiling 42 %
‘solution of Mg012 is sometimes used. As to its composiiion this solutiocn

does, however, not correspond to the media in which many devices operatej
these are affected by aqueous sodium-chloride solutiens. V. M. Nikiforova
proposed a rapid method (Ref. 1: V. N. Nikiforova. Sb. TeNIITMASh, kn. 77
(1955)) by which the corrosion-oracking tendenoy of steel cun be estimated
from the variation of plasticity during elongation of the specimen in a
solution. However, this method is not generally applicatle, and fails

if the formation of corrosion oracks is much slower than the elongatioen

Card 1/3

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100710009-3"



R e oA P RN

"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R00010‘0_7:7|.'0009-3

20380
$/032/61/027/008/007,/020
Rapid method for... B107/B206

of the specimen (Ref. 2: V. N. Gulyayev, P. A. Akol'zin, Ye. S. Gromova
and Ye. N. Ivanov, Zavodskaya laboratoriya, v. 24. no. 3 (1960)). A new
method was elaborated by the authors. They rrcceeded from the fact that

at a higher temperature and a higher oxygen content in the sa2lution, the
formation of corrosion cracks proceeds more quickly. In addiiion; the

rate of formation also depends on the chlorine-icn conceniration, Stand
BTU-1 (VTI-1) (Ref. 31 P. A. Akol'zin, V., N. Gulyayev. Stend VTI-1 dlya
ispyteniya metallov na dlitel'nuyu korrozionnuyu prochnosz' pri wrysokikh
davleniyakh i temperaturakh rabochey sredy, tema 20 NM-59-475/177

(1959)) is used for testing tubular specimens in & solution which is
continuously saturated with oxygen. In order to sccelerate the formation
of corrosion cracks, the following test conditions were chosen: constant
load on the specimen, temperature 310°C, pressure of the medium 120 k&/ch,
concentration of ohloring ions 100,000, of oxygen 450, nitrogen 1050 mg

per liter of solution, Specimens of 1 X 18 49T {1Kn18N9T) steel were tested.
At a load of 35 kg/mmz, the specimen was destroyed in 24 hr 35 min, and

at a load of 40 kg/mm? in 16 hr. When the load was reduced the time up

to destruotion increased accordingly (Fig. 1). The elaborated method per-
mits a comparatively rapid estimate of the oracking tendensy of verious types
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A " Rapid method for... ' . B107/8206 - A
s of steel _b.]m éodium-ohlofide solutions., There are 2 figures and 3 Soviet ; :l';f
> .. - references. [Abstracter's note: Essentially complete trenslation.) ,! ... |

- ASSOCIATION: Veesoyuznyy teplotekhnicheskiy nauchno-issledovatel'skiy ~* . '
(All-Un:Lon Scientific Research Institute of Heat_Engineering)‘_:'. 2
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. n 000
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‘Légend to Fig. 1: (x) Tme in hry (y) load in kg/mn; (s) divided -
~ . specimens (12 by 2.0 mm); (+) undivided speoimens (13 by 1.5 mm). -~
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-5;£¥gllziaﬁmPavel Mekseyevich, (Doctor of Technical Sciences), Gerasimov, Viadimir
"7 Vladimirovich (Doctor of Technical Sciences)
-

.. Corrosion of structural materials of nuclear and thermal power plants (Korroziya
" konatruktsionnyitkh materialov yaderny#kh i teplovy#kh energeticheskikh
‘ustanovok), Moscow, "Vysshaya shkola", 1963, 373 p., illus., biblio., 2.500
copies printed. o
H . A n

. TOPIC TAGS: corrogion, nuclear power plaﬂt, thermal power plant, carbon steel,

.. steam generator, steam boiler, low alloy steel, steel EI 257, steel 2Khl3,

" steel Xh17, 1LKnl8N9T, electrochemistry

f-._: - TABLE OF CONTENTS [abridged)s

- Introduction = = 3
. Ch, I, Features of the corrosion of thermal pover plant equipment - - 7
Ch, II. Methods of corrosion and electrochemical research at high
temperatures and pressures - = 56

Ch. III. Effect of external and internal factors on the corrosion and
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T SRR 5/096/63/000/003/001/010
o o } ;h'ﬁ*w. .;; - 3194/E455
{AUTHORS:;f{»Akol'zin P.A Doctor of Technical Sciencea,,
L “Ivanov, Ye.N., Eng;neer : o

" 'A method of studying corrosisn by measurzng the B
“-electrical: resiatanca of . specimens

5PERIODICAL Teploenerget;ka, no.3. 1963, 8-12

:rfTEXT..T Corrosion is assessed by change of resxstance of - three
: 'sories-connccted steel wire specimens each 1300 mm long and

2 0.5 mm- diameter. strung- axially in three glass tubes through

- whichk the medium flows, - This equipment requires careful

- thermostatting but another rig made of metal for tests at higher
‘temperatures and pressured did not; neither did test equipment
used with fulle-scale boilers, We:.ght loss is determined at the
end of tests, Loss of a given weight of metal ‘causes greater

... increase of resistance if there is local pitting than if corrosicn
. is uniform. - To oxpress the. nniformity of corrosion a formula .
ds derx’ved for the corrosion dmatr:xbut:.on 1ndex PK in the form
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: LI e s/o96/63/000/003/001/01o FEnEN N
A method of studying ;..::J;:,:.';f»' E194/E455: Ry

A ;fThe followzng express;on 1s derived for the mean rate of
'3 penctration of corroaion on. the corroded section

L (d = ody )8800 f 44ood IR~-/\p

,:whefe T - time, hours, &:;- the equxvalent length of wire -
.“whichis. pltted"wd - the’ e uivalent diameter of pitted wire
’ correaponding to the length L, L - overall length of specimen,
. p = weight, R~ resistance. . If . corrosion is reasonably
.. uniform, the value of PK is" approxxmately unity and then there is
. no nged to weigh the specimen. The method was checked in various :
" 'media of known corrosive properties some of which (mostly with
=2 pH less than 7) gave fairly uniform corrosion and others (mostly
. with pH greater than 7) gave local (oxidative) corrosion. The
" method is highly sensitive particularly in quantitative assessment
of local corrosion.. To éxemplify this, test results are given
7.5 showing how the- pnssivat;ng tendency of hydrogen peroxide is
" allied to a tendency to cause local corrosion, The sensitivity
“of the meothod was also demonstrated by per;odically arrestins the

mm/yearfl'_lfjf(lhy‘;f-
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s/096/63/ooo/003/001/010 ;
3194/3#55 ‘ :

7_flow of modium without permittxng access of. oxygen;. _corrosion was
'virtually absont during the ‘standstill periods. Results obtained o
by:this- proceduro are in reasonable agreement with assessment of | .
.eorrosion by mcasurement of corrosion products in the medium o
~-}eaving the apecimen. T ’I‘he method may be used to assess either

media or metala Thnre aro 7 tiguros and ‘3 tables.

ey INEIL VUL 0O S GO N T PSRRI R B

)\SSOCIATION ;Vavnsoyuznyy‘tepl’otekhnicheskiy 1natitu£
-*(All-UnionAHeat-engineering Instn.ute)
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+ The field of solenoids used for magnetic measure--
Eleotrioal Engineering Abgtracts ments, particularly in the investigations of magnetic,
y 1954 . ' Bencous and powara! as ibfe, tht s ki iaper.
: : » gendous and pow as possible, thus m yer
R°‘°t’°" and Relays o : solenoids have to bo used, The method of deaigoing |
_ solenolds with thin coils of finite length is well lmown'
the author generalizes it by making the simple’
pcnnimblo assumption of concenfrical solenoids !hc

' obtalning l‘ormulae for solenolds of lnﬂnlte and ﬂn!u

_length and, in tho second case, determining the poles
ol‘bolhtyp&. The res ultsreprmtedinmlaﬁve.

- units are plotted and endble the field distribution in
practical cases to bo found rapidly’ axinx only.,
elementury cnl:ulaﬁom
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AUTHOR:
TITLE:

PERIODICAL:

ABSTRACT:

Akol'zina, L.A. S0V/55-58-2-15/35

The Effect . of Radiation on Preconduction Current :
Pulses in Tubes With Exterior Electrodes (Vliyaniye oblucheniy

na p§edrazryadnyye impul'sy toka v trubkekh s neshnimi elektro-
dami

Vestnik Moskovskogo Universitets. Seriya matematiki, mekhanilki,
astronomii, fiziki, khimii, 1958,Nr 2,pp 115-120 (USSR)

In tubes exterior electrodes there exist two discharge stadiums:
a stable and an unstable stadium. In a series of tests with

neon tubes it was investigated with which processes the formation
of current impulses is connected for unstable discharge. It was

stated that it essentially concerns processes on the tube walls.
Furthermore the influence of radiation with red lines of the
neon spectrum on the current impulses taking place bvefore the
discharge was investigated. It appeared that the origin of the
current impulses for small voltages essentially depends on the
metastable atoms while for high voltages the metastable atoms
are not important. The authox thanks Professor N.A. Kapisov.
There are 2 figures, and 11 references; 1 of which is Soviet,

5 are German, 4 English, and 1 Dutch.
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Current Pulses in Tubes With Exterior Electrodes

ASSOCIATION: Kafedra elektroniki (Chair of Eleotronics) [Moscow Univ.]
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copies (KL, No 24, 1959, 12h)
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AKONDZHANYAN, V.R., kand.med.nauk
i BILLLLLE

Regularities in the reconstruction of the long tubular bones
in children during various periods after a fracture. Ortop.,
travm.i protez. 23 no.6324~29 Je '62. (MIRA 15:9)

1, Iz 2-go khirurgicheskogo otdeleniya detskoy bol'nitsy im.

N.F. Filatova g. Moskvy {glawnyy vrach - L.A. Vorokhobov, kon-

sul'tant chlen-korrespondent AMN SSSR prof. B.V. Ognev).
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Abstract

Institution:
Submitted

. Akonov, A. (Foreman of the Kirov 0il Well Drilling Bureau)

LN NI LS A B

Resources for high speed drilling
Neft. khOZ., V. 32, #9’ 84"87’ S 1954
A review of the application of various technological im-

provements and advanced methods of turbo-drilling for
increase of the speed of oil well drilling.
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AUTHORt Iavrukhina, A. K.; Kolesov, G, M.; Kalicheva, I, S.; Akol'zina, L. D. fgfa

ORG: Institute of Geochemistry and Analytical Chemistry im. V. I. Vernadskiy AN SSSR,
Moscow (Institut geokhimii i analiticheskoy khimii AN SSSR)

TITLE: Activation determination of Ce, Eu, Sc, Ba, U, and P in dark and clear varie-
ties of Kunashak and Pervomayskiy village chondrites ,

SQURCE: Geokhimiya, no. 3, 1966, 281-290

TOPIC TAGS: neutron activation analysis, meteorite, radioisotope, cerium, 'europium,
scandium, barium, uranium, phosphorus

ABSTRACT: WNeutron activation analysis was used to determine various elements in Kuna=-
shak and Pervomayskiy village chondrites, The samples were irradiated with a neutron
flux of 1.2 x 1013 nfem? sec. The content of Eu, Sc, Ba, and U in the clear varieties
of chondrites of olivine-hyversthene composition generally correspond to the average

content vreviously found in chondrites @f this type. The concentration of Eu, Cs, and

Sc in hypersthenic chondrites is higher fhan in enstatite chondrites. In nonmagnetic —
fractions of the investigated meteorites\ as compared to their unseparated samples, the
content of Ce, ¥ an! Sc is higher, owing to the lithophilious character of these ele-:
ments. The conventrstion of Bu, Sc, Ba, and U in the dark and clear varleties of Kuna=i—
shak moteorite is approximately the same., The P concontration in the dark varieties of} -

Card 1/2 UDC:  550.424552.6
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! AUTHOR' Akopdzhanov, Re Gs Vaynshteyn, E. Ye., Keyer, N. P+; Kefeli, L. M,;
i Rukhadze, Ye. G.

- TITLE: .. X~-ray K-absorptlon spectra of copper In some catalytic chelate polymers
1 SOURCE:: Kinetika 1 katallz, v. 5, no. b, 1964, 616-623

£ TOPIC TAGS: copper, K-absorption spectrum, chelate, sodium bls-duthlocarbamate,_
" chelate’ polymer. copper chelste polymer, catalysis, X-ray analysls

. ABSTRACT: Polychelates of copper syntheslzed from sodium bls~dlthlocarbamates

., contalnlng a Cu(SS) chelate unlt were Investigated by X-ray spectral analysls. The
i optimal conditions for the study of the fine structure of the principal Kw-region

: absorption of copper in Eolychelates are obtained by working with absorbents having
* a density of 3.5-5 mg/cm“; for the study of the fluctuetion In an ultra flne struce
. ture this should be 10 mg/cm . The data on the K=reglon absorption of metallic
;i copper obtained in these experlments were in good agreement with the spectrum re=-
i g‘Steref by a dquble-crystal spectrometer., The reproducibility of data in three

" paralle experiments (the points lay on a single curve) for polychelales with two

 different radlcals R5=-(C6H,_|)2 and Rq= CH? 6 was .also plotted. When the structure of
o

. the x-ray absorﬁtton spectrum of a CU n in aqueous solution was. compared with
lc rat 7; copper fn some oxygen-and sulfur—conta{nlng lnorganlc compounds (CuS, Cuzo),
. La

1
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)0 1 : :
j the general form of the long-wave structure of the spectrum was found to be essen~ .
« tiallyiiindependent of the change in the lonic charge. It depended rather on the
nature of the bond of the electrons In: the absorbing atom and the atoms..in its.
| close vicinity ‘{n the metal or its compounds,\especially on the participation In
! this bopd of the electrons with p-symmetry. Upon transition from the spectrum of
_, the metal to that of the oxide, there is a regular shift (~1.5 e.v.) of the spec-
|

- S 352

P

trum toward theishort-wave side. It can be assumed that the valence of copper in
the polymers studied is close to unity. Analysis of the long-wave fine structure
1 of the X-ray K-spectra of copper In polychelates in comparison with the spectrum
© of the ‘metal revealed a change in the valence of copper atoms in polychelates de-.
. i pending on the organic radfcal in the polymer chain. This change can be due to =
1 change in the degree of overlapping of the sp-functions of electrons producing
* the bond between the copper atom in the chelate and additives, such as sulfur
" atoms. In polychelates containing Ry and R aromatic radicals In the polymer
‘ chain, the absorption spectra chow a decrease in Intensity.in the initial and me-
* dium regions, as compared to those of metal. In the spectra of polymers contain=~
" ing Ry and Ry organic aliphatic radicals, the intensity of absorption is Increased
in these regions. The difference in the effect of aromatic and aliphatic radicals
" in the polymer chain on the nature of the reaction of copper with the additives In
polychelates is also revealed by the change In the catalytic activity of these
qu’l‘ychelates. ';The authors thank V. l. Petrosyan for supplying the copper foll,.t*

Card -l 2/3' T T 8 — e e s
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AUTHOR:  Akopdzhenov, R. G.; Vaquhlgxﬁiﬂi. Ye,
- T, A

TITLE: A method of correcting %-TaYy spectra/}nr non-Adtanersior apparatus digtor-
i

SGURCE: Ortiks ! spektroskopiya, v. 18, no.

TOPIC TAGS: x ray spectrum, focusing spectrocrapt. =rparatse Pinction, spect rum
distortion

ABSTRACT; It 1s pointed out in the introduction thst the assumption frequently
made in accountlng for apparatus errors in x-ray spectrs, namely that the distor-
tion function has a dispersion character, 2nes =0t miways hold trTue. In J
it is shown that when x-ray focusing spectrographs are used with bent crvstals, the
apparatue function dees rot always have the forr of s éispersion curve and ‘3 more
readily approximated by a nyperdolic secart. The "me-hod of derivatives. firat

articular,

L A=Ay eyTelie Uy ve re DBCHBILAC .2V, AN .00~ B8T Ii1Z . V. oL ks

.
AR Teen Laed 1o Aerive trheacret sy L R R

- e} B S PTE a Rt

Cord 1/2
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mentally obtained x-ray spectre. The p—ocedure proposed i1s verified sgainst sev-

eral model curves and is used to correct K-absorption spectra of copper in metal
aré i crooride.  Tre authors thank M. 4. y '
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AKOPDZHANOVA, V. R.

AKOPDZHANOVA, V., R. - "The Treatment of Slow~-Healing Wounds by the
Intra-Arterial Introduction of Medical Substances." Sub 27 Feb 52,

Acad Med Sei USSR, (Dissertation for the Degree of Candidate
in Medical Scierces).

50:  Vechernaya Moskva January-December 1952
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| | jwmon Berewters, R, 5. Avcptshenyan, 5. g, T
TR ethots of eanetng oo mldcretatenc of poymtschtarts e
samcs ':Pla.atzéhéskiya'mﬁé_sy*,:nq',_s, 1963, 6k4-65 o }

. TOPIC TAGS: -mold-resistance, polyvinylehloride Plastic, dimethyl esters, pblyesterf;!
-';fplasticizers, methoxy groups, PP-gpeciel resin, plastics S S B
. |ABSTRACT: Studies were carrled out on the selection end synthesis of fungicides to
7 ibe incorporated in-the plasticizer for breventing mold fungus damege to polyvinyle |
5 . ichloride pipes, coatings, packaging materials, ete. - The following compounds, pre- |
. jsumed nonutilizable as nutrients by molds were selected for testing: dimethyl :
- lesters; ineluding dimethylphthalate (o), /aimethyladininate (Deta), and dimethyle:
.. .sebacate (IM3), and polyester- lasticizem\%containing terminal methoxy (prepared in :

. icollaboration with V. G. Gorbunova).  Samples of plastics obtained from polyvinyle -
¢+ - jchloride resin "PF-special™ bran
. ;stabilizer we

[DMP, DMA, and DMS plactice showed adeguate long-term resistence (24 months!' obser- :- .
= ‘i'mﬂm)/-to fimens attack, end the plastics prepared vith the polyester plesticizars|
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PALEY, M.1.; TREPELKOVA, L.I,; AKOPDZHANYAN, E,A.; GOLODNAYA, S,L,
Investigating the resistance to fungi of the ac
ocustical
materials based on polyviuyl chloride resins, Plast, massy
no.2:68..69 164, (MiRA 17:8)

CIA-RDP86-00513R000100710009-3"

APPROVED FOR RELEASE: 06/05/2000



"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100710009-3

T AR R S VTS R I SR R

PESIN, L.M.; DERKOVSKAYA, I.L.; GOLODNAYA, S.L.; PUKHOVITSKAYA. A.X, s
Ay oL YA, S.L.; ITSKAYA, A.N,;

Removal of formaldehydo from the waste waters of the p
\ £ 8 roduction
of carbamide resins. Plast. massy no.2:58-60 164, l

(MIRA 17:12)
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ADONTSy G.T.; AYRAPETYAN, G.A.; AKOPDZHANYAN, G.D.; GAMBURYAN, K.A.
. :

.Investigation of the stability of the Transcaucasian Electric Power
System in conjunction with the introduction of Mingechaur—-Atarbskyan
intersystem electric power transmission. Izv. AN Arm,SSReSer. tekh,
nauk 13 no.6:19--38 160, (MIRA 14:3)

1. Institut elektrotekhniki AN Armyanskoy SSR.
(Transcaucasia~~Interconnected electric utility systems)
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